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Problem/M otivation

« No Common Methods/Environmentsfor Testing
Adaptive Antenna Technology

o Spectrum Efficiency (Increased Service Capacity)
* Increased Performance/Cost Ratio

o Test Communication Systems (not antenna metrology)
— Algorithms
— Antenna Systems
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I'TS Approach

« Utilize acommon area where propagation
parameters are well known

—BITB

e Characterize radio channel when testing
— Impulse Response

* Record raw data
— post process using different algoritms
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Methodol ogy

e Transmitter
— Multiple mobiles using gold codes
» wideband, interference, polarization
* Receiver

— Multiple channels
o digitize IF signal for each antenna element

— Calibrate channels
o relative amplitude and phase
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Boulder Industry Test Bed (BITB)
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Measurement Capabilities

o Transmitter  Typical Values
— .1t0 100 mc/s — 10 Mb/s (100 ns resolution)
— maximal length PN code — 511 hit
— multiple codes - 2
— multiple frequency — .915, 1.92 GHz
* Recaver
— 1-8 channel A/D — 4 channel, 40 Ms/s
— AGC — 4-8 channels
— Impulse rep rate (51us) — 1-3ms
— burst rate (1-10 9) — 5sec
— real time processing — 4DSP's
— continuous acquisition — 2 ms/impulse
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First Experiment - Diversity Gain
ITS Advanced Antenna Test Bed Tx, Rx
e Characterize Test Bed d Dq“‘g Ster_f‘ )

— PCS frequency
— Gain vs ant separation

— Simultaneous measurements

— Wideband
e GanvsBW

— Narrowband

— Combining Algorithms .
o Selection, MRC, ORC
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Conclusions

e Facility
— well characterized environment
o suitable for PCS, cellular, WLAN
— multichannel wideband system

* Benefits
— measurement of propagation conditions
 simultaneous impulse response
— multiple processing algorithms evaluated
— complete systems tested
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